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Epitome 

(57) [Abstract] 

[Objects of the Invention] Secondary-ion-mass-spectroscopy equipment is offered. 

[Elements of the Invention] It is the power source 9 for sample applied voltage to the secondary ion extraction 
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voltage Vs to the sample S held at tJ^Wample attaching part 2. In the conditi^T of having impressed It is 
acceleration voltage Va at the power source 8 for acceleration voltage. A primary ion is irradiated from the 
impressed ion gun 1 . In case mass separation of the secondary ion emitted from Sample S is carried out with a 
mass spectrograph 5 through the secondary ion drawer electrode 3 and an electrostatic lens 4 and the 
secondary ion detector 6 detects, while insulating an ion gun 1 from the body of equipment electrically It is the 
electrical potential difference Vs of the power source 9 for sample applied voltage to an ion gun 1 . By 
impressing, it is not based on the polarity of a primary ion and secondary ion. but the exposure of the primary 
ion of low energy is enabled to Sample S. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Where a predetermined electrical potential difference is impressed to the sample held at the sample 
attaching part, a primary ion is irradiated from an ion gun by impression of acceleration voltage. In the 
secondary-ion-mass-spectroscopy equipment which carries out mass separation of the secondary ion emitted 
from said sample with a mass spectrograph through a secondary ion drawer electrode and an electrostatic 
lens, and is detected with a secondary ion detector, while insulating said ion gun electrically Secondary-ion- 
mass-spectroscopy equipment characterized by impressing the applied voltage to said sample, and the same 
electrical potential difference to this ion gun. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the secondary-ion-mass-spectroscopy equipment which is 
applied to secondary-ion-mass-spectroscopy equipment, especially analyzes by irradiating a low energy 
primary ion at a sample. 
[0002] 

[Description of the Prior Art] The secondary-ion-mass-spectroscopy equipment used conventionally is mainly 
constituted by an ion gun 1, the sample attaching part 2, the secondary ion drawer electrode 3, an 
electrostatic lens 4. a mass spectrograph 5, the secondary ion detector 6, etc., as shown in drawin g 2 . In 
addition, the exterior of an ion gun 1 is the power source 8 for acceleration voltage to the acceleration voltage 
Va in the source 7 of a primary ion which is grounded and is built in an ion gun 1. It is impressed. On the other 
hand, in the sample S held by the sample attaching part 2, it is the power source 9 for sample applied voltage 
to the secondary ion extraction voltage Vs. It is impressed. 

[0003] And elemental analysis in Sample S is performed by the primary ion generated from the ion gun 1 in the 
vacuum being irradiated by Sample S through an orbit 10, and being detected with the secondary ion detector 
6, after mass separation of the secondary ion emitted from Sample S is carried out with a mass spectrograph 5 
through the secondary ion drawer electrode 3 and an electrostatic lens 4 through an orbit 11. With such 
secondary~ion-mass-spectroscopy equipment, since the sputtering phenomenon of Sample S occurs in case a 
primary ion is irradiated by Sample S, analysis advances inside a sample from a front face with time amount, 
and can measure the depth direction distribution of the element in a sample, the depth direction at the time of 
this depth direction analysis — resolution has the exposure energy of a primary ion, and correlation, this 
phenomenon is explained as what is depended on the mixing effectiveness of the sample element at the time 
of a primary ion colliding with Sample S, and it is reported that this mixing effectiveness becomes small with 
the exposure energy of a primary ion (for example. M.G.Dowsett et al. and J.Vac.Sci .Tecnol.BIO(l) (1992) 
p.336 -341 reference) . therefore, the depth direction according to the mixing effectiveness by making 
exposure energy of a primary ion small — it becomes possible to mitigate the effect on resolution. 
[0004] 

[Problem(s) to be Solved by the Invention] Generally as a means which raises the resolution of the depth 
direction ** Choose and measure [ performing uniform etching in the depth direction. ] only the secondary ion 
from the core of ** etching field. Two ** are made into the indispensable condition (for example, refer to 
"microbeam analysis (the volume for 141st committee of the Japan Society for the Promotion of Science 
microbeam analysis, the June, 1985 issue, and p.298-299)"), and much more improvement in the resolution of 
the depth direction is desired, further — the depth direction — mitigation of the mixing effectiveness by 
primary ion exposure can be considered as a means which raises resolution. 

[0005] by the way, with conventional secondary-ion-mass-spectroscopy equipment The same polar electrical 
potential difference Vs as the secondary ion measured in order to incorporate secondary ion efficiently in an 
analysis system, as the preceding clause described (V) Since it is impressed Therefore, exposure energy Ee of 
the primary ion to Sample S (eV) is the acceleration voltage Va of a primary ion. (V) The charge number n of a 
primary ion is used and it is the following type (1). It can ask. 
[0006] 

Ee =(Va-Vs) xn (1) For example, Os+ with an acceleration voltage of lOkV a primary ion — using — O- 

S- etc. — negative secondary ion — secondary ion extraction voltage of -4.5kV the case where it measures - 
- exposure energy Ee of a primary ion It is set to 14.5 keV. however, the depth direction by the mixing 
effectiveness since a primary ion is accelerated with secondary ion extraction voltage and the exposure of a 
low energy primary ion cannot be performed to Sample S in the present condition, when the polarities of a 
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primary ion and secondary ion differ a^^entioned above — there is a problei^^f the ability not to make the 
fall of resolution mitigate. 

[0007] This invention is made by carrying out that the technical problem which the above conventional 
techniques have should be solved, and aims at offering the secondaryHon-mass-spectroscopy equipment 
which can enable the exposure of a low energy primary ion at a sample ** [ according to / the polarity of a 
primary ion and secondary ion ]. 
[0008] 

[Means for Solving the Problem] This invention is in the condition which impressed the predetermined 
electrical potential difference to the sample held at the sample attaching part. By impression of acceleration 
voltage, irradiate a primary ion from an ion gun and mass separation of the secondary ion emitted from said 
sample is carried out with a mass spectrograph through a secondary ion drawer electrode and an electrostatic 
lens. In the secondary-ion-mass-spectroscopy equipment detected with a secondary ion detector, while 
insulating said ion gun electrically, it is secondary-ion-mass-spectroscopy equipment characterized by 
impressing the applied voltage to said sample, and the same electrical potential difference to this ion gun. 
[0009] 

[work — ^] for Since an ion gun is electrically insulated from an analysis apparatus body and it was made to 
impress the same electrical potential difference as a sample according to this invention, it is not based on the 
class of ion but the exposure of the primary ion of low energy is always attained to a sample. 
[0010] 

[Example] Below, drawing 1 is used and explained about the example of this invention. It is the electrical 
potential difference Vs same although drawing 1 shows typically the configuration of the secondary-ion-mass- 
spectroscopy equipment concerning this invention, while the difference from the conventional equipment of the 
pre- rele as e o f drawing 2 insulates an ion gun 1 from an analysis apparatus body electrically as being 
impressed by Sample S from the power source 9 for sample applied voltage at an ion gun 1. It is the point it 
was made to impress. 

[001 1] By this, it is the energy Ep of a primary ion. (eV) is following (2). It can express as a formula. 

Ep =(Va+Vs) xn (2) Exposure energy Ee of a primary ion [ there as opposed to Sample S ] (eV) is 

following (3). It becomes the value of a formula. 
[0012] 

Ee =Ep-Vs xn=(Va+Vs) xn-Vs xn =Va xn (3) By this, it is the electrical potential difference Vs of the 

power source 9 for sample applied voltage about a primary ion. It becomes possible to irradiate Sample S with 

the energy which is not influenced. 

[0013] 

[Effect of the Invention] Since an ion gun is electrically insulated from an analysis apparatus body and it was 
made to impress the same electrical potential difference as a sample according to the secondary-ion-mass- 
spectroscopy equipment of this invention as explained above, it is possible to realize analysis which it was not 
based [ analysis ] on the class of ion, but the exposure of the primary ion of low energy was always attained 
[ analysis ] to the sample, and made the mixing effectiveness by the primary ion of a sample element mitigate 
by this. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1 ] It is the schematic diagram showing typically the configuration of the example of the secondary- 
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ion-mass-spectroscopy equipment c^rcerning this invention. 
[ Drawing 2] It is the schematic diagram showing the configuration of the conventional example typically. 
[Description of Notations] 

1 Ion Gun 

2 Sample Attaching Part 

3 Secondary Ion Drawer Electrode 

4 Electrostatic Lens 

5 Mass Spectrograph 

6 Secondary Ion Detector 

7 Source of Primary Ion 

8 Power Source for Acceleration Voltage 

9 Power Source for Sample Applied Voltage 

10 Primary Ion Orbit 

1 1 Secondary Ion Trajectory 
S Sample 
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